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studied the genetic diversity on the basis of 13-tetra nucleotide and 2 penta nucleotide microsatellite loci for a total of 208 allele frequencies in three major populations of Sikkim, with different ethno history and time of settlement.
Result:
The study on microsatellite allele frequency data suggests that all the three populations of Sikkim are genetically more akin to the mongoloids of China and distinctly apart from the mongoloids of Northeast India. However Sikkim populations are also genetically close to non-mongoloids of surrounding areas. The average heterozygosity and coefficient of gene differentiation among Sikkim populations are moderate. Number of shared alleles and their frequencies, time of divergence and bottleneck effect reveal a distinctiveness of the mongoloids settled in Sikkim from the main Indian mongoloid stock as also different route of migration than the mongoloid population of Northeast India.
Conclusion:
Our study clearly demonstrates that the present day mongoloids of Sikkim are genetically distinct from mongoloids of Northeast India due to their different route of migration, time of settlement, and admixture with other non-mongoloid populations of adjoining areas. This substantiates that migratory events have played a significant role in the differentiation of mongoloids of India.
Background
The origin, dispersal and antiquity of Homo sapiens in the Asian peninsula have attained high significance after the discovery of new archaeological and anthropological evidences from East Asia. The extensive genetic information present on mongoloids, a major human ethnic group of eastern and southeastern Asia, also provides a deep insight into the origin of modern human and the time of their dispersal in different continents.
Mongoloids constitute about one-fourth of the world population and exhibit a high level of diversity. In India, mongoloids contribute approximately 3% of the total population, mainly inhabiting the hills and adjoining plains of Northeast and Central Himalayas. Although, several studies have been carried out on genetic diversity, phylogenetic relationship, and the pattern of gene flow among Indian mongoloid populations based on classical genetic markers, e.g. Tf, Ge, PGM1 loci [6, 7] , serum proteins and red cell enzymes [8] , and a combined study by Roychoudhury and Nei. [9] , they fail to provide any insight into the history of migration and settlement of Mongoloids in India. Similarly the study with 17 polymorphic system of the blood by Bhasin et al. 1986 provides information about the genetic structure of people of Sikkim to some extent.
In this study we used microsatellite DNA markers to address the consequence of migratory events on genetic structure of Sikkim populations as, they are more abundant in the genome vis-à-vis classical genetic markers [10] , have high heterozygosity [11] and polymorphism is ubiquitous even in inbred populatiosn or species [12] . Microsatellites are easily amenable to automated procedure of typing [13] and to statistical tools used for other markers [14, 15] . The analytical techniques of quantitative genetics are being applied to microsatellite alleles, as they are characterized quantitatively by their size, i.e. number of repeat of DNA motif. Measures of population subdivision [16] and distance between the 
Results

Genetic differentiation & heterozygosity: -
Locus and population wise heterozygosity and Gst (coefficient of gene differentiation)
values reflecting the extent of differentiation among the populations of Sikkim are shown in 
Allele distribution & Variance: -
In general, the number of shared alleles and their frequencies among 12 populations vastly differ from loci to loci, ( 
Discussion
The migration of mongoloids from their native land is known to occur in different phases, periods and directions. Reportedly, at least 6. In bottleneck test we used both the mutation models, IAM and SMM, with the assumption that the population maintains mutation-drift equilibrium for these markers. In IAM model Nepali population exhibited 14 loci with heterozygosity excess (He>Heq) and statistical significant probability value whereas in SMM 8 loci showed heterozygosity excess (He>Heq) with statistically insignificant probability value. The values suggest that the Nepali population had experienced a bottleneck but rapid population expansion caused exclusive heterozygosity deficiency, which affected the SMM calculation. In Bhutia population both the models disapprove the hypothesis of mutation-drift equilibrium in the population, whereas the Lepcha population depicts a statistically significant value in favor of bottleneck under SMM. However, 13 loci with heterozygosity deficiency indicate presence of large number of alleles in some loci. This may arise due to gap filling mechanism within some loci under SMM, which has been affected due to bottleneck.
In Sikkim populations the lower frequency of 9. Nepali, Bhutia, and those populations (e.g. Chinese) who had also migrated via the same route i.e. Zang (Tibet)-main corridor, the most frequent route to enter the Himalayas from the east (Fig. 2 ).
The extent of genetic variation in three predominant mongoloid populations of Sikkim and mongoloids of northeast India could be attributed to significant role played by migratory events in genetic differentiation. Although a larger number of loci are essential for drawing the inference on the short term evolution of such populations, our results clearly demonstrate that these STR loci offer new hope of understanding of recent history more precisely than traditional genetic markers and other biological variables.
Materials and Methods
Populations and collection of biological specimen: -
The population studied from Sikkim comprised of the Nepali (n = 110), Bhutia (n = 
Typing of STR Loci: -
Genomic DNA was extracted by using standard phenol / chloroform procedure [36] .
Quantitation of DNA was carried out using the Quantiblot kit (PE Applied Biosystems) and subsequent PCR amplification was performed using the Powerplex TM 16 multiplex System (Promega Corp, Madison, USA). The products were detected on a 5% denaturing polyacrylamide sequencing gels using the ABI Prism TM 377 DNA Sequencer (PE Applied Biosystems) and genotype classification was made by comparison with allelic ladders provided with the Powerplex TM 16 System.
Reference data: -
The comparison was done with STR data of various mongoloid populations of Northeast India viz Naga (n = 78), Hmar (n=60), Kuki (n = 75) and Garo (n = 80), [37, 38] 
